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Abstract 


Matching entails closing the performance gap that exists between a follower 
industry's level of performance and the performance level of a leading 
industry's level of performance by concentrating on those technological 
sectors that are less dependent on already existing technologies and 
generate more new opportunities. Technology futurology is one of the 
primary approaches that this work makes use of since it is possible to form 
an image of the world in the future through the study and examination of the 
progression of technological developments. In this sense, the challenge of 
this study is to create a framework for analyzing technological compatibility 
based on the monitoring of technological changes. This will allow for more 
accurate conclusions to be drawn. In the present investigation, in order to 
determine the technical strategic trends, the content analysis of a number of 
studies that monitor technological trends has been used, and the views of 
industry professionals have been utilized in order to verify the findings. After 
that, the needs of this collaboration were discussed and assessed in a focus 
group that was comprised of individuals working in the banking business in a 
variety of positions. According to the findings of the analysis of the findings 
of the focus group, which was composed of subject matter experts, there is a 
possibility of technological convergence in blockchain; however, there are 
four categories of challenges facing this evolution, including legal and legal 
dimensions in order of importance. Despite this possibility, there are four 
categories of challenges facing this evolution. are educational and oriented 
toward attitude, commercial and focused on business, and technical in 
nature. Each specific instance of a challenge's category has been given its 
own set of recommendations on how to address the problem. 
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Introduction 


Industry compatibility (in the sense of compensating the gap between the 
following industry in a country and the world's leading industries) is of great 


importance because sometimes the evolution of an industry through 
compatibility with leading industries can be the cause of the complete 
development of a country (Malerba & Nelson, 2011). One of the main paths 
of industrial cooperation is cooperation based on technological 
developments. In fact, according to the new theories of Sanpai, for 
transformation in an industry, it should be focused on technological sectors 
that rely less on existing technologies and create more new opportunities 
(Lee, 2013). In addition, technological developments, as one of the main 
sources of productivity growth, play an important role in economic growth, 
and paying attention to technological changes, especially in a situation 
where a significant gap between developing and developed countries is 
formed, is of great importance. has (Dashti et al., 2018). 


Due to the forward-looking nature of technological convergence, there are 
close connections between it and technological futurism (Ahn, 2017). The 
relationship between technological futurism and industrial policies, especially 
in developing countries, is such that they can be seen as two sides of the 
same coin (Pietrobelli & Puppato, 2016). Future research reflects how the 
reality of "tomorrow" is born out of changes (or not changing) "today" (Bell, 
2003). The technological changes that had a slower pace in the past have 
expanded today and shaped technology trends so that by examining and 
analyzing these trends, a picture of the future world can be obtained. In fact, 
in today's complex and changing environment, which is full of opportunities 
and threats, it is necessary to identify emerging trends (Ena et al., 2016). In 
this way, the monitoring of technology trends that takes place in technology 
future research has been developed for flexible and strategic decision- 
making in time, in response to technological changes (Mikova & Sokolova, 
2014). Therefore, obtaining images of technological trends is a necessity that 
can have important effects because countries and societies that are more 
active in facing these macro trends will be ahead of other countries (Mikova 
& Sokolova, 2014). Iran, which has been one of the leading and best 
countries in the world for a long time in its historical background, ina 
historical period in the process of developing technologies such as 
production technologies, transportation technologies, military technologies 
from other countries distanced and thus the gap between it and today's 
developed countries was created. Now the question is how to face such 
changes or even use them as an opportunity? Do technological changes at 
the global level have a certain trend and if such trends exist, can they be 
identified? This question is a question that is studied in the future research of 
technology. Future research in the field of technology confirms the existence 
of global technological trends and acknowledges that they can be studied 
with different methods (Mirza Amini, 2015). 


However, despite the fact that technological future research plays a 
fundamental role in the technological development of an industry, this work 
cannot be done without considering the interactions of actors in an industry. 
In fact, cooperation is not only dependent on the choice of technology, but 
also depends on other factors such as interaction and attitude change. In this 
article, along with the emphasis on technology identification, attention is 
paid to interaction and role acceptance. Therefore, with a process approach, 
it has been tried to consider the future research function of technology more 
than technology identification, and by simulating the interactions in a focal 
group, the role of different groups is also considered. 


Therefore, this article aims to provide a framework for the development of 
industrial technological compatibility based on the new theories of 
technological compatibility and emphasizing the future research of 
technology. For this reason, in the current research, in order to identify 
strategic technological trends, the content analysis of a number of 
technological trend monitoring studies has been used, and the opinions of 
experts have been used to validate the results. Then, these results are 
discussed in a focus group and the requirements for the realization of 
technological transformation in an industry (for example, the banking 
industry) are analyzed. In the continuation of this article, first, the theoretical 
foundations of the research are reviewed, and after the methodology, the 
findings are presented. 


Technological compatibility 


In economics, the concept of matching has been proposed to explain how to 
compensate for the gap between two industries with different performance 
levels. In simple terms, parity means compensating the gap between low 
performance level (follower industry) and high performance level (leading 
industry) over time. In a dynamic state, an industry that has a lower 
performance level cannot necessarily close its distance with a higher 
performance level only by positive growth, but the amount and form of 
growth that can move at a higher speed and in a different direction is 
needed. 


Keon Lee, emphasizing the role of technology in keeping pace, shows that in 
order to transform an industry, it is necessary to target situations that are 
new for both the follower and the leader groups. As a result of this work, 
followers can start the process of entering sectors with a short life cycle and 
focus on technological sectors that rely less on existing technologies and 
create more new opportunities. The argument that qualified followers can 
successfully target and specialize in these sectors is that the dominance of 
leading industries can be disrupted by the emergence of new technologies, 


while followers need to rely on existing technologies. which are used by 
leading industries. New opportunities create new growth prospects, and less 
reliance on existing technologies leads to the localization of knowledge 
creation and dissemination mechanisms (Lee, 2013). 


The horizon of technological development 


Future research, also known as a civilization-building science, is a type of 
soft science (Cornish, 2004). It is comprised of a set of efforts that use the 
analysis of sources, patterns, and factors of change or stability, and it is 
concerned with envisioning potential futures and making plans for those 
futures (Bell, 2003). The study of the potential effects of new technologies is 
an essential component of the discipline of futurology. Although 
technological futurism has its origins in the military, and more specifically in 
the Second World War, following the conclusion of the Cold War, it began to 
be applied to economic and industrial development. This is because 
technological advancement has been an essential factor in the development 
of many nations, including Korea (Ahn, 2017). Foresight in technology is a 
process that involves determining which technologies will be crucial to the 
growth and development of a certain business or nation so that the desired 
future may be created (Chen, Wakeland, & Yu, 2012). The study of 
technology futurology involves the ongoing observation of technical 
innovations and the circumstances under which they occur. This is done so 
that possible future uses of these technologies may be recognized on time 
and assessed. This technique is often implemented as a three-step 
procedure that assists decision makers within an integrated technical 
framework. These steps include identification, validation, and the 
transmission of information. This approach takes into account a vast array of 
technical developments in addition to the socio-economic ramifications of 
such developments; nevertheless, the examination of specifics receives less 
focus (Mirza Amini, 2015). 


The mission of identifying the trends that have a significant impact on long- 
term social and economic development has become very important in 
today's world, along with the rapid trend of technological processes and the 
shortening of the innovation cycle (Mikova & Sokolova, 2014). This has made 
it necessary to pay attention to the future research of technology. 
Consequently, one of the primary objectives of research on the future of 
technology is to investigate the tendencies in technological development. 
The scope of the investigation, the primary emphasis of the research, and 
the overall goal of the study all play significant roles in determining which 
version of the definition of "technological trend" is the most accurate. In 
general, trends are observable patterns of change that occur over the course 
of time in significant topics from the perspective of the observer (Bell, 2003) 


and technological trends are understood to be the consistent expansion of a 
technological sector according to a predetermined pattern (Ena et al., 2016). 
Consequently, the technological trend may be described as the direction of 
technical progress with active growth that is capable of substantially 
impacting the future economy and society. This definition is applicable to 
both the positive and negative aspects of the trend (Mikova & Sokolova, 
2014). The study and analysis of the technological trend is one of the most 
efficient strategies for researching the future of technology. This research 
approach monitors a particular trend in order to determine its nature, the 
reasons of appearance, the pace of growth, and the prospective 
repercussions. Monitoring is a systematic practice that is executed with the 
intention of assessing new occurrences either at the same time that they 
take place or in the shortest feasible period after they do so (Bell, 2003). 


Several studies with the goal of discovering technology trends each take this 
objective and interpret it in their own unique manner and use a unique set of 
ideas. In point of fact, these studies differ in the importance they place on 
variable impacts, the stage of the technologies’ life cycles at which they 
were evaluated, the extent of their investigations, and the research 
methodologies they used (Upham & Small, 2010). Monitoring trends involves 
analyzing individual industries as well as the whole landscape of possible 
paths that technology advancement may take. The time horizon for the 
prediction might range anywhere from ten to thirty years or even longer (the 
database maintained by the German institution Z punkt has evaluations that 
extend to the year 2020, and in certain instances, these assessments extend 
even beyond, to the years 2040-2050). In these initiatives, both qualitative 
and quantitative research approaches (such as the evaluation of scientific 
sources, expert surveys, interviews, and development scenario planning, for 
example) are used (bibliometric and patent analysis, collecting and 
summarizing information from websites, etc.). Various steps have been done 
to automate the information processing that is associated with technologies 
(an approach that is only semi-automated) and to make use of online tools in 
order to publish and discuss findings online. 


Research projects that try to detect emerging trends in technology are now 
being carried out on a variety of scales by international organizations, 
national research institutions, universities, businesses, consulting firms, and 
individuals who are considered to be technology futurists. The findings of 
such research are desperately required by a diverse group of stakeholders 
(such as the government, businesses, research institutions, and public level), 
all of whom have made significant contributions to the creation and use of 
long-term projections in practice. The overarching goals of these two 


research couldn't be more different. The many forms of technology trend 


monitoring initiatives are outlined in Table 1. 


Table 1: Classification of technology trend monitoring study by provider 


samples 


Target 


Functor 


International Energy Agency (IEA, 
2013) 


Economic Development and 
Cooperation Organization (OECD, 
2007) 


Transnational monitoring of the field of 
science and technology, creation of joint 
programs in countries and effective 
integration and standardization of 
activities in science, technology and 
innovation 


International 
organization 
Ss 


US National Research Center (NRC 
2005) 


Rand Institute of America ( 


Shaping the general state of science and 
technology in the world and identifying a 


while providing individual-oriented 
consultations. 


Silberglitt et al. 2006 ) country 's competitive advantages in key | National 

areas that are important in terms of research 
British Government Office of national security and improving military | centers 
Science potential (part of such information 

: : remain nfidential ) . 
(UK Government Office for Science, Siva ne contide ) 
2012) 
University of Manchester, England ( 
iKNOW 2014 ) , but also for the interests of companies linivercitige 
and draft proposals for governments in = HdECBAFGH 

research Institute Germany's choosing specific national or regional =astitut 
Fraunhofer Innovation ( Fraunhofer | priorities . Rejection. __ eee 
ISI 2017 ) 

Big companies and private enterprises 
Shell Oil and Gas Company ( Shell, themselves monitor the potential fields 
2007 ) of science and technology development . Bi 

: ig 
. It works to them in compatible It helps to companies 

Microsoft - Fujitsu collaboration ( adapt to changing market conditions and P 
Microsoft-Fujitsu, 2011 ) ensure their competitiveness in the 

global arena . 
Gartner Consulting Institute of 
America Gartner (2015) Consulting institutes perform these 

‘ activities in order to collect the Consulting 

Sel Z-Punk Institute (Z- PUNkt. | information needed by companies to institutes 

define strategic priorities. _ 
American Institute (2012) 

They target the general public and small 
Richard Watson ( Watson, 2010, cape ina Lectaant pay eau ee Technology 
2012 ) e 9 futurists 


research method 


The current research is applied in terms of purpose and qualitative in terms 
of approach. This research was carried out in two phases, which are depicted 
in Figure 1. 


Observation, review and synthesis of technology 
monitoring studies 


First phase: Identifying 
technological trends 


ee aoe . ; 
Validation: Interview with experts affecting an industry 


Elite focus grou 
2 - Second phase: Analyzing 


: A the requirements of 
science map (scientometry) technological 
compatibility in the 
desired industry 


Figure 1: Research methodology phases 


The method of this research in the first phase is qualitative content analysis, 
in which, during an intellectual and interpretative process, textual data are 
grouped in the form of clusters of similar entities or conceptual groups in 
order to identify specific patterns (Julien, 2008, P 120). Considering that 
validation in qualitative research takes place in the form of reliability and 
believability, in the current research, in addition to the methods of using 
multiple coders, achieving consensus among researchers and multiple 
analyses, validation through the presentation of results Research has been 
done to experts in the field of advanced technologies and technological 
future research (Julien, 2008, P 121). In order to identify the pattern as a 
technology trend, a period of time should be considered, which is usually five 
to ten years (or sometimes more) (Ena et al., 2016), and in this research, the 
technology trend for The next ten years are studied. In this regard, a number 
of studies related to technology trends for the next ten years, in a targeted 
manner (to obtain the maximum relevant information), so that from each 
type of study (international, national, etc.), at least one case were selected 


to exist in the list under review. Then the sources were studied several times 
and codes including "name of future technological trends", "reasons 
explaining the introduction of technological trends" and "temporal focus" 
were collected. These codes were categorized and analyzed in several stages 
until finally the researchers came to a conclusion to answer the research 
question. 


In the second phase, considering that the study of the possibility and 
requirements of transformation in banking based on a big technological 
change such as blockchain is a multifaceted issue and needs to be studied 
from several aspects, in this research, the focus group method was used. 
Focus group is one of the key exploratory qualitative methods. A method for 
collecting qualitative data that gathers people in an informal group 
discussion around a specific topic (Wilkinson, 2004). In order to exchange 
opinions from different dimensions, the focus group was designed in a hybrid 
way and three groups of participants were invited to the meeting: the first 
group, experts in the field of blockchain technology and its applications; the 
second group, economy and business experts; And finally, the third group, 
the banking and fintech experts of the country. Therefore, the participants in 
the focus group were selected purposefully and the criteria for this selection 
was expertise in one or more aspects of the subject under investigation. The 
duration of the focus group was two hours and the number of participants in 
the meeting was 8 people. The place of the meeting was considered a calm 
and research environment so that the participants could discuss their 
content without pressure and stress. In the table below, the number and 
education of the participants in the focus group is presented. 


Table 2: Focus group members 


education Classification of 
participants in the focus 
group 

Two Ph.D Banking and fintech 
One engineer 

One Ph.D Blockchain technology 
Two masters 

Two Ph.D Economy and business 

8 people The total number of 

participants 


The audio content of the meeting was recorded and analyzed after the 
meeting. In addition, while holding the meeting, the researchers took notes 
on the key points raised as the possibility and requirements of 


transformation in banking in Iran. These notes were used to analyze the 
achievement of theoretical saturation. Also, after the group discussion, the 
written opinions of the participants were obtained to complete the topics in 
the form of a questionnaire (Hosseini, 2014). In addition, in order to develop 
the topics and their comprehensiveness, the existing science map of the 
vocabulary related to technology (Blockchain) ), which was extracted from 
scientific articles, was presented to the participants of the focus group so 
that the topics could be followed more quickly and with better quality. It was 
categorized and discussed in the next section. 


Findings: The evolution of Iran's banking industry with blockchain technology 


The financial sector, along with the real sector of the economy, form the two 
wings of economic progress and development of a country. The country's 
banking industry is one of the most important components of the country's 
financial sector, and its evolution and synchronization with the world's first 
level of banking can play an important role in the development of the 
national economy and the promotion of innovation. As stated, one of the 
main ways of transformation in an industry and keeping pace with the 
leading industries is the time of emergence of fundamental and destructive 
technologies, that is, when new technology provides the basis for creating 
fundamental innovations and for The whole industry of the world (both 
leading and following industries) is new. Therefore, according to the 
methodology, the research has been done in two phases. 


First phase: identification and analysis of a technological trend affecting the 
banking industry (Blockchain) 


The findings of the first phase indicate that currently, blockchain is referred 
to as a revolution in the field of technology, which is capable of creating 
extensive changes in various fields, especially finance and banking, as 
predicted. The benefits and effects of this technology in various fields will 
make a significant share of the global gross product in the coming decades 
be based on this technology (GOWLING, 2018). The blockchain revolution 
has brought special opportunities for fundamental changes in business, 
along with reducing payment and settlement costs, increasing security, 
transparency and speed of financial transfers and transactions, etc. 
(Moezkarimi et al., 2017). 


Blockchain is an emerging technology and is essentially a distributed 
database of records, or a public ledger of all executed transactions or digital 
events, shared among network participants. To confirm and record each 


transaction in this ledger, it requires the agreement of the majority of 
participants in the system, so that any transaction or related information can 
never be deleted or changed after entering the ledger (Crosby et al. 2016). ). 
In general, it can be said that blockchain is a combination of several 
computer technologies, including distributed data storage, point-to-point 
transmission, consensus mechanism, and encryption algorithms. This 
technology eliminates the risk of data loss by storing them distributed 
throughout the network (Moezkarimi et al., 2017). 


This technology is a basic technology with various applications in various 
industries. Different sources, depending on the specific application of this 
technology in a specific industry or the platform used in a specific business, 
have provided different categories of its applications. For example, Rit 
Keerati in his article titled "Readiness for Blockchain" has presented three 
general categories of applications (Keerati, 2017): 1) Facilitating the transfer 
of assets globally, 2) Improving the process of clearing, settlement and 
tracking processes, and 3) smart contracts and their application in different 
contexts. As stated in Gartner's diagram of the application of blockchain in 
business (image #3), blockchain in banking and investment services is one 
of the leading areas in the major applications of this technology and predicts 
It may take 5 to 10 years to reach the stage of efficiency in the world's 
advanced financial industries (Gartner, 2018). Blockchain creates a major 
improvement in data storage and information transfer, which can be the 
introduction to changing the existing operating models in finance and 
economy and lead to a new round of technological innovations and major 
changes in the banking and financial services industry. For this reason, 
international institutions, including the United Nations, the International 
Monetary Fund and the giants of the banking industry, are paying serious 
attention to the development of blockchain and have investigated its 
application in various fields. 
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Figure 2: Gartner's Hype chart regarding the use of blockchain in various 
industries, 2018 (Gartner, 2018) 


The banking industry, like any other industry, is changing and technological 
developments play a key role in its change. Therefore, the emergence of a 
fundamental technology such as blockchain, which is new for all the world's 
financial industries, can be a new path, which, if not paid attention to, will 
take away the opportunity of the country's banking industry to match with 
the world's first level countries. Of course, there are definitely challenges in 
using this opportunity. William Mogayar, in what he considers to be the dark 
and sad chapter of his book (Blockchain Business), has addressed the 
obstacles and challenges of using Blockchain in practice. He identified four 
categories of challenges including technical challenges (Such as the lack of 
mature applications, less developed infrastructure, how to communicate with 
databases, etc.), business and market challenges (such as the low quality of 
ideas and startups, topics related to implementation cost, lack of qualified 
business people, etc.) Attitudinal/behavioral challenges (Such as lack of 
understanding of potential value, how to manage change, lack of trust in the 
network, etc.) It introduces legal and regulatory challenges (Such as 
ambiguous regulations, direct government intervention, tariffs, etc.) as the 
most important obstacles to blockchain implementation and transformation. 
He believes that progress occurs when, in addition to strong business drivers 
and technological enablers, we provide solutions to solve the most important 
challenges (Mogayar, 2016). In this article, we tried to discuss the challenges 
of Iran's banking industry in the path of blockchain-based evolution, which is 
described in the rest of the article. 


Crosby and his colleagues divide all blockchain applications into two general 
categories of financial and non-financial applications (Crosby et al. 2016). 


This shows the importance of financial and banking applications of 
blockchain in front of all other applications. At present, banks and financial 
institutions maintain their databases separately to perform transactions and 
record records, which requires high energy consumption, manpower, and 
high-level and expensive security platforms. . With the advent of blockchain, 
the need for a database is removed and every bank can perform transactions 
in a single chain. This significantly reduces the settlement time from several 
banking days to a few minutes or even a few seconds. In the future, through 
the blockchain network, banks will be able to cover their customers globally 
and regardless of location, without the need for an office. This will reduce the 
operational cost, transaction cost and the need for employees, and the 
profitability of the business will be increased. Blockchain also has the ability 
to connect with other business paradigms and can create an opportunity to 
improve the business models of banks and financial institutions. Financial 
institutions are now relying on smart contracts as a practical solution to 
reduce overhead costs and speed up trading and settlement processes. For 
example, important banks such as Citibank, JP Morgan and the American 
DTCC company are producing and testing smart contracts; LHV Bank of 
Estonia has created an open access platform for currency management. 
Table 3 compares the characteristics of businesses based on traditional, 
internet and blockchain banking. Examining these features shows that 
Internet-based banking and financial services have advantages over the 
traditional mode. This is while the use of blockchain in financial services can 
fix many shortcomings of the traditional system and even internet-based 
services and improve it in many ways (Guo & Liang, 2016). 


Table 3: Comparison of businesses based on traditional, internet and 
blockchain banking (Guo & Liang, 2016) 


Blockchain-based Internet based Traditional 
banking banking banking 
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done done’ services experien 
Good customer Good customer Poor customer ce! 
experiences experiences experiences 
: ; There are 
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: many work _ 
direct *°exchanges interfaces 
interfaces 


' Customer experience 

2 Uniform 

3 Rich scenarios 

“ Personalized service 

° Point-to-point transmission, disintermediation 


The ledger is Complex 
distributed and does Pere ea fot clearing 
not need clearing P process 
high efficiency Low efficiency Low efficiency 
Little need for poet 
Fully automatic manual manual 
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required Cost 
; ; There are 
No intermediary There are many many 
intervention interfaces See 
No less Costly Costly 
Decentralized storage Centralized data Centralized 
: : data storage 
of data without storage with able ‘th abl 
manipulation to craftsman Wee Os 
= = craftsman _ 
The 
Use of asymmetric The possibility of | possibility of safety 
encryption, more accessing and accessing and 
security of users' manipulating user | manipulating 
personal information information user 
information 
High safety Weak safety Weak safety 


The second phase: analyzing the requirements of technological compatibility 
in the banking industry 


In the second phase, this research aims to analyze the possibility and 
requirements of transformation in Iranian banking with an opportunity- 
oriented approach to blockchain technology. Therefore, the questions of the 
focal group are: Considering the characteristics of blockchain and taking into 
account the state of the banking industry in Iran, can this technology provide 
an opportunity for transformation in the country's banking and technological 
compatibility? What are the most important factors in the evolution of 
banking in Iran considering blockchain as a window of technological 
opportunity? Based on this, what are the key solutions and recommendations 
for this evolution and technological compatibility? 


First, the findings of the research show that there is a possibility of 
transformation in Iranian banking with technological support in blockchain. 
Analyzing the qualitative data and the issues raised in the focus group shows 
that blockchain is a technology that has a destructive and revolutionary role 
due to its wide application and fundamental changes in business logic. 
Although we still see that blockchain is seen more as a complementary 


technology for gradual changes in the current process, but its role as a game 
changer is emerging. Therefore, blockchain will gradually play a destructive 

role in the financial sector of the world, and this will create an opportunity for 
the financial sector of developing countries. In addition, the possibility of 
transformation in Iran's financial sector due to the great opportunities, 

although it is not probable, but it is possible. In fact, recent developments in 
Iranian banking, especially the entry of fintech startups, as well as the 


innovative activities of some banks and financial and payment institutions, 


indicate that this technological change is possible. Other possible reasons for 


transformation are listed in Table 4. 


Table 4: Reasons for possible transformation in Iranian banking based 


blockchain 


The reasons for the possibility of 
transformation 


Considering the situation of Iran and 
the country's banking 


The reasons for the possibility of 
transformation 


Due to the nature of blockchain 
technology 


1- The possibility of orientation and 
activity of technologists active in Iran's 
fintech to the field of blockchain 


2- Tendency to reform Iranian banking 
in the eyes of officials 


3- Banks search for new ways to 
reduce costs and increase income 


4- The absence of factors that make it 
impossible for internal activity on 
blockchain and the possibility of 

transformation considering the recent 
developments in Iranian banking, 

especially the entry of fintech 

startups, as well as the innovative 

activities of some banks and financial 

and payment institutions 


1- The relatively short life cycle of 
blockchain technology as well as its 
destructive nature 


2- Blockchain network effect due to its 
decentralized nature 


3- Existence of development stimulus 
due to the formation of hype attention 
to blockchain and bitcoin 


4- Blockchain's low (relative) 
dependence on a set of complex 
technologies required for it 


5- Developmental consequences of 

the relative similarity of blockchain 

programming languages to common 
programming languages 


on 


Regarding the requirements of technological compatibility, based on the 
analysis of the findings in this research, the gap between the current 
situation in Iranian banking and the optimal situation for technological 


compatibility in blockchain is drawn in Figure 4. As shown in this figure, the 
summation of opinions in the focus group indicates that the legal-legal and 
attitudinal-educational dimensions have the largest gap with favorable 
conditions, while the technical dimension has the smallest gap. In the 
following, the dimensions of the challenges are discussed in order of 
importance and recommendations are provided in each part based on the 
analysis of the focus group data. 
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Figure 4: The distance between the general challenges of transformation in 
blockchain-based banking with favorable conditions 


Legal and legal dimension: It seems that three categories of laws and 
regulations related to blockchain can be imagined in the country: prohibiting 
laws and regulations, weakening laws and regulations, and supporting laws 
and regulations. In the case of the first category, i.e. the prohibitive cases, 
first of all, the hasty establishment of such laws should be avoided, and 
secondly, the current prohibitive laws should be removed, or even if possible, 
by creating situations, the possibility of operating in sensitive situations. be 
provided less. The second category, i.e. laws that weaken technological 
compatibility in blockchain, refers to laws that support activities and 
arrangements that can reduce the justification and motivation of the banking 
industry to operate on blockchain. For example, sometimes there are laws 
and regulations in the country that strengthen unproductive business 
models, which has caused the formation of a speculative spirit in small and 
large companies active in the country's banking industry. It is necessary to 


amend these laws in a way to prepare the ground for moving in the path of 
technological convergence and to improve the motivation and capabilities of 
domestic banks and financial institutions in this area. 


Recommendation 1 (addressee: legislators): remove or change the laws that 
hinder and weaken the activity on the blockchain to form a suitable and 
progressive legal environment for innovative activity 


The third category of laws related to blockchain are the supporting ones. The 
findings of the research show that currently, in this field, the lack of an active 
approach and also the lack of identifying sensitive parts from the parts that 
can be taken forward with risk has made it necessary to refer to the 
interpretations of the existing law or Even the jurisprudential challenges are 
highlighted. This can reduce the level of trust and limit investment in this 
sector. However, this does not mean that strict and complete rules should be 
established to solve this situation. In fact, what is the main problem in this 
field is the lack of transparency of legislation, which causes confusion among 
activists in this field. Obviously, when a technology is in its infancy and has 
yet to be widely adopted, we don't know exactly what rules to set. Therefore, 
there is no need for a correct and complete law in this area, but we must 
change our perspective and seek to resolve the uncertainty of legislation. 
That is, questions such as who, when and how legislate are also considered. 
Therefore, we may need to look for innovation in legislation considering the 
decentralized nature of blockchain. 


Recommendation 2 (addressee: legislators): leaving the state of passive and 
retroactive legislation to the state of active, step-by-step and even 
progressive legislation by expanding the scope of activities, including: 


Substantial legislation in areas with lower sensitivities 
Step-by-step and participatory legislation in public and highly sensitive areas 


Attitudinal and educational dimension: The findings of the focus group 
indicate that there are certain attitudinal and educational challenges in the 
country that can delay the technological convergence of the banking 
industry in the field of blockchain. In fact, blockchain is more than a new 
technology with unknown technical dimensions, it is a new architecture from 
a set of existing technologies, and therefore it needs to prepare the 
mentality, modify the attitude and develop certain human competencies to 
operate. . Therefore, this technology needs people who have the necessary 
attitudes and competencies that are appropriate for it. Participatory 
competence and skills, the spirit of decentralized activity, being innovative, 
etc. are among these characteristics that are especially necessary for 
managers and designers of blockchain projects. In the meantime, the 


attitude and ability of interdisciplinary activity and action on the border of 
the technical world and the business world are the basic characteristics of 
the main people active in blockchain. In fact, although managers of 
blockchain companies and projects must have a clear understanding of the 
technical aspects of blockchain, they also need to have significant business 
architecture and design thinking capabilities. 


Recommendation 3 (addressee: companies, banks and other enterprises of 
the banking industry ecosystem): selection and training of managers and 
officials of blockchain projects based on the attitude and competencies 
appropriate to this technology, such as the ability to operate between 
Threaded and decentralized 


Another issue in this field is that there is a weakness of decentralized work in 
the country because until now, most of the industry's activities have been 
centralized, individual and isolated. Perhaps the root of this problem lies in 
the cultural weakness of Iranians in teamwork and sharing collective efforts. 
Considering that blockchain is based on partnership and sometimes we 
prefer personal interests to collective interests, this can be challenging 
especially in consortium activities as well as the expansion of networks. Also, 
while the government is expected to provide the role of foundation and 
facilitator, it is also one of the challenges that is related to the attitude of the 
country's government managers. It is better for government actions in this 
field to include things such as supporting research and development 
programs, accompanying public research organizations, supporting 
university education and research, and public provision. In any case, the 
early years of blockchain development are very important, especially in 
terms of attitude reform, education and getting ready for change, and the 
existence of institutions such as scientific associations, trade unions, etc. can 
be important in these early stages of industry development. 


Recommendation 4 (addressee: interested groups and all banking industry 
activists): create, develop and network different blockchain-related 
associations in order to change the attitude and ground decentralized 
activities 


Other challenges related to this field can include the challenge of trusting 
blockchain networks, the challenge of tending to short-term and intermittent 
work, the lack of risk-taking by the activists of various sectors of the 
industry, and such cases. which mainly requires actions such as 
implementing pilot projects, business process re-engineering, holding intra- 
industry workshops, etc., although for some of these challenges, there is no 
solution other than the passing of time. can be considered 


Commercial dimension: some challenges in this sector are related to the 
macro level and some to the enterprise level. In the case of banks, the 
findings of the focus group indicate that when faced with blockchain, they 
initially saw the technology as a threat rather than an opportunity, but are 
now seeking to gain awareness cautiously. and evaluate the potential 
benefits. Banks are in a difficult dilemma: moving towards the global flow of 
blockchain or focusing on meeting the current needs based on the laws of 
the country. Because banks operate under regulations, they inevitably try to 
design a type of blockchain that is approved by the legislators. Banks don't 
want to get involved with the laws, but at the same time, they don't want to 
behave like backward actors, to be influenced by activists who come from 
marginal areas and are not included in the current banking laws. They 
innovate. Therefore, the banks' approach to blockchain should not only be 
aimed at reducing costs, but they should look for new opportunities for 
growth and development and even create the path of fundamental changes 
in themselves. Banks need a high effort to understand blockchain technology 
directly and quickly, and especially the two departments "Organization and 
Methods" and "Fava" in banks should be transformed in terms of attitude and 
structure. Even financial institutions and bank-affillated companies can 
implement blockchain application projects in the financial field in the 
countries of the region or other countries with demand in order to improve 
their readiness. Banks should increase their organizational knowledge about 
blockchain and maintain their readiness to use blockchain in the future by 
conducting pilot projects as well as implementing products that have less 
systemic importance. The attitude of banks in using blockchain should be 
cross-border and international, and it is even recommended to use foreign 
consultants to achieve better cooperation. In any case, considering the 
variety of activities that are possible with blockchain, it is better for banks to 
create a portfolio of blockchain projects. 


Recommendation 5 (addressee: banks and companies of the country's 
financial industry): creating a portfolio of blockchain projects including 
follow-up projects (participation in consortia, etc.), business redesign projects 
Work (development of private blockchains for business productivity, 
investment projects in blockchain to improve performance and reduce costs) 
and ambitious projects (designing business models) and earning new income 
as well as testing new risky ideas on an acceptable scale) 


In general, banks all over the world are not as innovative and changeable as 
they should be, and this is the main reason for the emergence of fintech 
startups and the entry of large technological companies into the field of 
banking and payments. Are. On the opposite side of banks, startups in this 
field try to make maximum use of blockchain technology. It seems that in the 


early stages, it is better for startups to try to operate in areas where there is 
less overlap with the current big players, and at the same time, offer 
products that, while having high security and low sensitivity, can contribute 
to the industry. Reduce costs and improve current performance. However, 
this does not mean that completely innovative startups are not needed. 


Recommendation 6 (Target: Startups and Innovators): Focus on private 
blockchains and provide secure and low-sensitivity solutions to improve 
performance and reduce costs in the banking industry. 


The gap between blockchain technology and business with high-scale 
activity, the lack of proper recognition of users and the appropriate paths of 
market development, the need to change the way we look at blockchain in 
order to discover new strategies, and the decline of blockchain innovation 
because we want to Aligning ourselves with the rules and regulations was 
one of the other business challenges mentioned in the focus group. 


Technical dimension: The results of the focus group show that there is the 
smallest distance with the optimal conditions in the technical dimension. 
However, there are challenges in this field as well. For example, the lack of 
standardization in the technical dimension has caused a common language 
to not be formed in a decentralized working group, and this leads to 
ambiguity or rework in activities, negotiations and partnerships. 


Recommendation 7 (addressee: standards organization or spontaneous 
groups interested in standardization): develop a common language and 
implement standardization projects with the participation of various groups 
and key industry stakeholders in line with global trends and activities 


Another challenge is security, which is still far from finding suitable solutions 
to solve this challenge in a way that does not question the nature of the 
blockchain. In addition, some challenges are related to a larger scale. In fact, 
each level of the scale of using a technology also has specific technical 
issues that are not considered at levels lower than number. This challenge 
can be divided into two parts. First, engineers and technical activists do not 
agree on the scale change method, and this causes long discussions and 
delays in implementation. Secondly, there is a need for scientific research on 
the aspects of technology scalability. However, what complicates the 
discussion of scalability in blockchain is the scaling of a decentralized 
network and related to the economic model that we want to maintain its 
security at the same time. The appropriate and low-cost communication 
method of the current systems as well as the communication between 
blockchains, as well as the lack of transparency of the impact of other 
blockchain applications on specific applications of the banking industry and 
vice versa, have been raised as other technical challenges. All these 


challenges require research and development that can be formed with the 
participation of research institutes and educational or research centers and 
industrial parties. 


Recommendation 8 (addressee: research institutes and educational and 
study centers): designing and implementing practical and real projects of 
using blockchain in the banking industry with the participation § of 
government parties or companies active in the industry. 


Discussion and conclusion 


This research was dedicated to the analysis of technological compatibility in 
an industry, and blockchain technology in Iran's banking industry was 
investigated as the subject of study. Based on the findings, regarding the 
technological trends, it should be noted that due to the acceleration of the 
process of technological changes and their significant effects on the 
economy and society, different institutions and with different goals study 
technological trends. Therefore, it is recommended to study and monitor the 
process of technological changes at different levels such as transnational 
(Islamic countries), national as well as industry, organization and business. In 
addition, the research findings show that the effects of information and 
communication technology on the economy and society will be wider than 
other technologies for at least the next ten years. Therefore, it is necessary 
to focus on this technology and try to make financial and human investment 
in potential subfields. Some of the technological subfields in this sector that 
have the greatest impact on the development of Fawa and can be observed 
and explored include big data technology, Internet of Things, cloud 
technology, and virtual and augmented reality technology. In addition to 
these cases, in the study of technology trends, it includes things such as 
energy technologies (a scientific and interdisciplinary field about achieving 
efficient, safe, environmentally friendly, economical and available energy. 
Technology shows itself in areas such as nuclear energy technology and 
renewable energy technology such as wind, solar, biological energy, etc.), 
soft technologies (these technologies, in fact, technology are related to 
creative and cultural industries that are based on the culture and identity of 
countries. Technologies related to the field of publishing, cinema and media, 
architecture and design, fashion and clothing, computer games and toys and 
so on. hand, are considered among the soft technologies.), education 
transformation technologies such as digital education and global learning 
networks, autonomous and intelligent machines, financial technologies, 
wearable technologies and 3D printing technology were emphasized. . 


Regarding the findings of the study (blockchain in the banking industry), 
without a doubt, blockchain is one of the most important technologies of 


today's era, which can fundamentally transform the banking industry. The 
many applications of blockchain technology doubles the necessity of a 
detailed macro analysis of international trends in this field and preparing the 
mentality of bank managers to accept and accompany the main currents in 
the banking industry. Lack of attention in accompanying this flow of 
developments can deprive the country's banking industry of profitable 
opportunities and entry into new business models in the not-so-distant 
future. However, there are also challenges in this direction. This research 
was dedicated to investigating the possibility and requirements of 
transformation in the country's banking industry. The results generally 
indicated the possibility of technological compatibility in blockchain, despite 
the existence of four categories of legal-legal, attitudinal and educational, 
commercial and business, and technical challenges. In any case, the state of 
the blockchain is similar to the state of the Internet in the years 1994 to 
1998 in terms of the challenges it faces. If the excited groups are able to 
provide solutions for various blockchain challenges and increase its 
accessibility opportunities over time, in addition to enthusiasm, they can 
influence the groups May the skeptics prevail. Something that does not seem 
unlikely. 


One of the limitations of this research is that the results do not necessarily 
refer to the priority of executive actions and only emphasize the distance 
from the favorable situation for transformation. To complete these results, 
qualitative or quantitative research can be done for executive priorities. In 
addition, the study of the revolutionary use of blockchain in other industries 
and the possibility of parallelism is one of the topics that are suggested for 
future research. Finally, the innovation and consistency of the sector in the 
banking industry is a topic that can be the subject of other supplementary 
researches and the authors of this article hope that we will soon see a flow of 
studies on the evolution of banking in the country based on the use of new 
technologies. 
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